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FIG. 1 

The Enterohepatic Circulation with Key Transporter Proteins 

Mediating Bile Acid Circulation 
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Enterohepati Circulation Mediated by Intestinal Peptide 
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FIG. 2 

Bile Acid Prodrug Derivatives for Sustained Release of Drugs 




(l-o) (l-a) 

Y a , Y D are cleavable linker groups 
D is a drug moiety 
Q is CH2 or 0 

W is selected from the group consisting of -CH(CH3)W where 
W is a substituted alkyl group containing a moiety which is 
negatively charged at physiological pH, which moiety is 
selected from the group consisting of -C00H, -SO H, -S0_H, 
-P(0)(0R6)(0H), -0P(0)(0R6)(0H), -0S0 3 H and 
pharmaceutically acceptable salts thereof 

R1 = R2 = a-OH (from Cholate) 

R1 = a-OH, R2 = H (from Chenodeoxycholate) 

R1 = jff-OH, R2 = H (from Ursodeoxycholate) 

R1 = H, R2 = a-OH (from Deoxycholate) 

R1 = jS-OH, R2 = a-OH (from Ursocholate) 

R1 = R2 = H (from Lithocholate) 
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FIG. 5 

GABA Analog Derivatives and L—Dopa Derivatives 



R16 
R19 

R15.. I 1 .R20 





HN ?\ C0 2 H 
R j 4 R17 R18 

Generalized GABA Analog Optionally Protected L-Dopa Analog 

R14, R15, R16, R19 and R20 are independently selected from 
the group consisting of hydrogen, alkyl, substituted alkyl, 
alkenyl, substituted alkenyl, aryl, substituted aryl, arylalkyl, 
substituted arylalkyl, cycloalkyl, substituted cycloalkyl, 
heterocycloalkyl, substituted heterocycloalkyl, heteroaryl, 
substituted heteroaryl, heteroarylalkyl and substituted 
heteroarylalkyl; 

R17 and R18 are independently selected from the group 
consisting of hydrogen, alkyl, substituted alkyl, alkenyl, 
substituted alkenyl, acyl, substituted acyl, aryl, substituted 
aryl, arylalkyl, substituted arylalkyl, cycloalkyl, substituted 
cycloalkyl, cycloheteroalkyl, substituted cycloheteroalkyl, 
heteroaryl, substituted heteroaryl, heteroarylalkyl and 
substituted heteroarylalkyl or optionally, R17 and R18 together 
with the carbon atom to which they are attached form a 
cycloalkyl, substituted cycloalkyl, heterocycloalkyl, substituted 
heterocycloalkyl or bridged cycloalkyl ring; 

P is a catechol protecting group (see Figure 6) 

The GABA analog or L-Dopa analog is attached to the 

steroid nucleus in (l-a) or (l-b) either by replacement of 
one of the amino hydrogen atoms, or a hydrogen atom from 
one of the hydroxy groups of the catechol, or the hydroxyl 
group of the carboxyl moiety by a covalent bond to Y a or Y 
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